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Dr. G.E. Hall (Sharnbrook) explained why the food 
industry is developing new foods, which proteins are 
likely to be used in the future and the technology by 
which they will be used, when he gave an address on 
'Food Proteins of Vegetable Origin'. Dr. Hall referred 
to the relative inefficiency with which animals convert 
vegetation to protein and he foresaw that the animals 
would be by-passed by converting vegetable protein 
more directly into human foods. Of a long list of 
potential vegetable protein sources, the most promising 
were soybeans, cotton seed, leaf, rape seed and the 
traditional wheat protein. 
Soybeans, Dr. Hall said, produce the most protein 
per acre of any seed crop, the beans containing about 
40% protein. Soybeans contain certain antinutritional 
factors, the best known being the trypsin inhibitor 
fraction. However, he gave an assurance that this is 
deactivated and a nutritionally sound protein is 
obtained by correct processing. The first stage in the 
isolation of soybean protein involves mechanical 
expression or liquid extraction of the seed oils to give 
a flour or meal. The protein is then extracted from 
the defatted material by dispersion in water at a pH 
slightly higher than neutrality and insolubles 
(carbohydrate) are removed before the pH of the 
extract is adjusted to pH 4.6 (isoelectric point) to 
precipitate the protein. The isolates are more than 
90% protein. 
Dr. Hall then went on to describe two general 
techniques, fibre spinning and thermoplastic extrusion, 
which have been developed for producing structured 
soy protein products uitable for meat type products. 
He showed some colour transparencies to demonstrate 
the appearance of the final product when served as 
lumps of dehydrated sponge, brown cubes or shrimp 
shaped confections, all most effectively garnished and 
all palatable he assured us. However, as one commen- 
tator put it, 'there was certainly nothing that bore any 
resemblance to a side of beef or a good steak'. 
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In the Symposium on Disposal of Industrial Effluents 
the first paper was presented by I. Tookos, Budapest, 
(Hungary). The factors involved in the successful 
control of organic effluents trom food processing 
industries and the most effective methods available 
for removal of pollutants from these effluents were 
described. 
Chemical treatment methods, by comparison with 
mechanical nd biological methods, are extremely 
expensive and less effective. Four treatment procedures 
and their suitability for dealing with the various food 
processing effluents were outlined: i) 24 hr aeration 
of the raw effluent with sludge recirculation, followed 
by an oxidation lagoon treatment for 2 -10 days. This 
procedure is suitable for the dairy and meat industry, 
permanently operating canneries and in the starch 
products industry; ii) plastic-filled trickling filter, 
followed by chemical coagulation or the use of an 
aerobic pond. This method is suitable for every branch 
of the food industry; iii) stabilisation lagoons connected 
in series with surface aeration are suited to seasonal 
processing enterprises; iv) plastic-filled trickling filter 
or anaerobic digestion, followed by activated sludge 
treatment and finally to an aerobic lagoon, is~a method 
suited to the fermentation i dustry effluents. 
This was followed by C.F. Seyfried (Hanover, 
G.F.R.) who was concerned with the treatment of 
organic effluents from non-food industries. The range 
of effluents to be handled includes those from wood- 
processing, organic acid fermentation, plastics and 
mineral oil industries. One feature of these wastes can 
be their often pronounced toxic properties which must 
be neutralised before entering potential potable water 
supplies. Pretreatment should involve elimination of 
metal ions by ion-exchange, distillation or stripping to 
remove halogenated hydrocarbons, and various physico- 
chemical treatments such as hydrolysis to enhance 
subsequent biodegradation. The biological treatment 
of choice for different waste waters was outlined. 
Then R.K. Chalmers (Birmingham, England) dealt 
with the treatment of inorganic effluents. The inorganic 
contaminants resulting from industrial processing range 
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from heavy metals to mineral acids and bases, glass, 
metal particles and sand. The toxicity of inorganic 
effluents in relation to any biological treatment proce- 
dure used to neutralise trade effluents has to be 
evaluated and understood. Effluents containing high 
concentrations of nitrate or phosphate must be 
evaluated in respect of their known eutrophic action. 
The first paper in the Symposium on Bio-Deteriora- 
tion was by H.J. Hueck (Delft, The Netherlands). The 
author eviewed the environmental spects of bio- 
deterioration a branch of science still in its infancy. 
An apparent paradox is that the consequence of con- 
trolling bio-deterioration may be equally as undesirable 
as that of bio-deterioration itself. For instance, the 
widespread use of pesticides as material protectants 
should be considered in relation to the known persistent 
nature of these compounds and their interaction with 
the biosphere. If the material protectant is supremely 
efficient, then we have converted an environmentally 
acceptable biodegradable material into a non-bio- 
degradable material to further compound the ecological 
problem. 
Since many material protectants contain copper 
and mercury the extent and source of contamination 
must be assessed. The author drew on data from The 
Netherlands which suggested that mercury in the 
environment derived from material protectants was 
more of a problem than copper. The problems associ- 
ated with determining toxicity in test systems were 
highlighted. 
J.M. Shewan (Aberdeen, Scotland) was concerned 
with the bio-deterioration f certain proteinaceous 
foodstuffs at chill temperatures. It is known that 
when proteinaceous foodstuffs, such as meat, fish, 
poultry, milk and shellfish, are stored at 0 -7  ° the 
process of bio-deterioration is paralleled by a signifi- 
cant increase in the relative and absolute population 
of Pseudomonas-Achromobacter genera, irrespective 
of the composition of the initial flora present in these 
products. This prompted the author to ask if there is 
a common pattern of spoilage in these diverse food- 
stuffs and if the same or similar microorganisms, are 
involved in the bio-degradative process. At first sight, 
it would seem unlikely that such diverse products 
with widely differing chemical compositions and floras 
should follow similar spoilage patterns. The approach 
to examining this problem made use of over 100 pure 
cultures of spoilage organisms which were inoculated 
into sterile blocks of fish and meat muscle tissue and 
then the process of bio-deterioration was assessed 
organoleptically and by chemical methods during the 
subsequent s orage and compared to the process taking 
place in the original foodstuff. 
In general, similar spoilage patterns were found to oc- 
cur in all the foodstuffs. Fruity odours were first apparent 
and later gave way to evolution of volatile sulphur com- 
pounds uch as H 2 S, (CH3) 2 S and CH 3 HS. In the 
case of fish and shell-fish muscle, ammonia nd tri- 
methylamine production soon exceeded the organo- 
leptic threshold. The organisms responsible for the 
fruity odours would appear to be Pseudomonasfragi, 
and for the volatile sulphur compounds, Ps. putrefaciens. 
The first paper in the symposium on bio-degrada- 
tion given by S.J.L. Wright (Bath, England) dealt with 
the microbial degradation of agricultural pesticides. 
With ever increasing use of pesticides in agriculture, 
there is always the possibility of adverse ffects of 
these organochemicals on the non-target biota, whose 
activities contribute to the fertility of the soil and 
hence there is a clear need to evaluate their toxicity, 
persistence and degradation. An understaning of the 
bio-degradation f existing pesticides should make it 
possible to design the ideal pesticide, which after having 
controlled the target organism, will decompose to 
ecologically acceptable products within a reasonable 
time. 
The persistence of pesticides can be measured over 
a time scale of from a few weeks (phenoxyacetate and 
aliphatic acid herbicides) to more than a year (triazine 
herbicides and organochlorine insecticides). The 
author eviewed the literature concerned with the 
metabolic degradation of a spectrum of herbicides by 
pure cultures of bacteria or cell-free systems derived 
from them and discussed one solution to the problem 
of herbicides persistence, the addition of a suspension 
of microorganisms, known to be able to degrade the 
compound, onto the soil immediately after the appli- 
cation of the herbicide. 
The second paper by A.G. Callely (Cardiff, 
Cardiff, Wales) was concerned with the microbial 
breakdown to heterocyclic compounds and in particu- 
lar those of biological and industrial importance 
containing furan, pyrrole, thiophen or pyridine ring 
systems. 
The final contribution by V Trecanni (Milan, Italy), 
dealt with the microbial degradation of aromatic 
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compounds and the effect of methyl- and alkyl- 
substituents on this process. Aromatic hydrocarbons 
and their substituted derivatives have to be oxygenated 
to o-diphenols before the event of ring fission, by 
microorganisms u ing these compounds as sole carbon 
and energy sources. The substituent groups may be 
modified in some cases before ring fission takes place, 
for instance aromatic methyl ethers may be demethyl- 
ated to the corresponding hydroxy-derivatives and 
carboxylic acids such as mandelic, decarboxylated to 
benzoic acid. 
The author eported specifically on the metabolism 
of methyl substituted aromatics, biphenyl, tert-butyl- 
benzene and phenyl-alkanes, differing in the side-chain 
length and the phenyl group position and points out 
that these compounds are the components of some 
detergents and pesticides. 
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In the first paper in the session on the Mode of 
Action of Antibiotics, T.G. Franklin (Macclesfield, 
England) described the factors affecting penetration 
of antibiotics into bacteria. Bacterial sensitivity may 
be related to the ease of cellular penetration of anti- 
bacterial agents. Thus the greater sensitivity of Gram- 
negative bacteria s compared to Gram-positive ones 
to many antibiotics appears to be related to their more 
complex wall structure with its associated higher 
diffusion barrier. The role of facilitated transport of 
antibiotics into bacteria was reviewed. D-cycloserine 
is transported by the D-alanine transport system, 
tetracyclines by chelating with membrane-associated 
metal cations and sideromycins by the sideramine 
transport mechanism. The potential use of peptide 
permeases to transport antibacterial gents was out- 
lined. Alteration in cell permeability after acquired 
resistance to various antibiotics, uch as the tetra- 
cyclines, by plasmid-mediated antagonism of the 
transport mechanism was discussed. 
Penicillin receptors in bacteria was the topic dealt 
with by G.M. Ghuysen, M. Leyh-Bouille, G.M. Frere, 
G. Dusart and A. Marquat (Liege, Belgium) with 
H.R. Perkins and M. Nieto (London, England). The 
sensitivity of bacteria to penicillin appears to relate 
to the amount of the antibiotic which is irreversibly 
attached to the cells, though the sites of attachment 
are considered as unlikely killing targets for penicillin. 
The role of sensitive versus irrelevant binding sites in 
Staphylococcus aureus and observations on irreversible 
penicillin binding to Gram-negative bacteria were dis- 
cussed. The interactions between penicillin and various 
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transpeptidase- and carboxypeptidase-systems of the 
bacterial wall were reviewed. 
W.A. Hamilton (Aberdeen, Scotland) spoke on 
recent research on the action of antibiotics on micro- 
bial membranes. He showed how studies on the mode 
of action of membrane-active antibiotics, such as 
those of the polyene, polymyxin and ionophorous 
groups, may be used to develop an understanding of 
the structure and function of the biological membrane. 
In conclusion he reviewed his own recent work on 
gradients of electrical and chemical potential in sub- 
cellular vesicles from Micrococcus denitriflcans and in 
suspensions of Staphylococcus aureus. 
The second session was devoted to the Mode of Ac- 
tion of Other Drugs. In the first Paper A. Pletscher 
(Basle, Switzerland) described the phamacological 
aspects of Parkinson's syndrome with particular 
reference to the biological fate of L-dopa, the pre- 
cursor of dopamine. He showed how only a very small 
fraction of the L-dopa originally administered reaches 
the brain parenchyma. There part of it undergoes 
decarboxylation in the monoamine-carrying neurons 
and dopamine accumulated in the dopaminergic and 
probably in the noradrenergic neurons. 
M. Henning (GSteborg, Sweden), ina paper on the 
central and peripheral sites of action of antihyperten- 
sive drugs, described the metabolism and distribution 
of monoamines and how this can be affected by 
various drugs. This was followed by a paper describing 
recent studies on the mode of aspirin and other non- 
steroid anti-inflammatory drugs by R.J. Flower 
(London, England) in which he traced the interrela 
tionship between these drugs and the prostaglandins. 
